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Effect of tunicamycin on production by mouse fibroblast 
L929 cells of the factor-stimulating differentiation of 
mouse myeloid leukemic cells and the 
colony-stimulating factor. 

Yamamoto Y; Tomida M; Hozumi M; Ayusawa D; Seno T; Tamura 



AUTHOR: 
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AB Mouse myeloid leukemic Ml cells can be induced to differentiate 

into macrophages and granulocytes in vitro by a factor (s) stimulating 
differentiation of the cells (D-factor) , which is suggested to be a 
glycoprotein. On the other hand, growth and differentiation of normal 
precursor cells of macrophages and granulocytes can be stimulated by a 
glycoprotein termed colony-stimulating factor (CSF) . Mouse fibroblast 

L929 

cells were found to produce both the D-factor and CSF. The properties of 
the D-factor and CSF and the roles of carbohydrates in the molecules of 
these factors were examined using tunicamycin, a specific inhibitor of 
asparaginase-linked glycosylation . Although both the D-factor and CSF 

were 

produced by L-cells in usual medium containing fetal calf serum, 
production of D-factor, but not CSF, was reduced by omission of serum 

from 

the medium. The activity of the D-factor was slightly decreased by 
treating the L-cells with tunicamycin (0.5 microgram/ml ) in the presence 
of 2% fetal calf serum, without any decrease in CSF activity. Conditioned 
medium of L-cells incubated with or without tunicamycin was fractionated 
by gel filtration on a Sephadex G-200 column. Normal D-factor appeared as 
a single peak with an apparent molecular weight of 67,000. D-factor 
produced in the presence of tunicamycin had an apparent molecular weight 
of 25,000. On the other hand, most of the CSF was eluted in the void 
volume, even when it was produced in the presence of tunicamycin. The 
D-factor produced in the presence of tunicamycin was more sensitive than 
normal D-factor was to trypsin or heat treatment at 70 degrees. The CSF 
produced in the presence of tunicamycin was resistant to these 
treatments . 

These results indicate that the D-factor is distinct from CSF. 
Furthermore, the results suggest that the D-factor produced by L-cells is 
also a glycoprotein and that, although carbohydrate is not essential for 
production or activity of the D-factor, it contributes 
to stabilizing the protein portion of D-factor 
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AB A factor capable of inducing terminal differentiation in the 
murine myeloid leukemia cell line Ml has been purified to 
apparent homogeneity from the medium conditioned by Krebs II ascites 

tumor 

ceils. The factor, termed leukemia, inhibitory 
factor (LIF) is a single chain glycoprotein of 

apparent Mr 58,000 which induces differentiation and inhibits 
proliferation of the Ml cell line but not the WEHI-3B D+ murine myeloid 
leukemic cell line and has no detectable proliferative activity on normal 
myeloid progenitor cells. It was purified using four successive 
high-efficiency purification steps — anion-exchange chromatography on 
DEAE-Sepharose; cation-exchange chromatography on CM-Sepharose; affinity 
chromatography on lentil lectin-Sepharose ; and reverse-phase 
high-performance liquid chromatography on a phenyl-silica matrix — to a 
specific biological activity of approximately 1.25 X 10(8) units/mg with 
an overall purification of 12,000-fold and a yield of 73% for the 
activity 

failing to bind to DEAE-Sepharose. Sufficient quantities of the factor 



(12 



micrograms, 200 pmol) have been purified to allow structural and 
functional analysis of the molecule and comparison with other know 
differentiation inducers. 



L5 



ANSWER 46 OF 48 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 
MELBOURNE 



1988:376457 BIOSIS 
BA86: 60367 

RESOLUTION AND PURIFICATION OF THREE DISTINCT FACTORS 
PRODUCED BY KREBS ASCITES CELLS WHICH HAVE 
DIFFERENTIATION- INDUCING ACTIVITY ON MURINE MYELOID 
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BA; OLD 
English 

The use of different myeloid leukemic cell lines {WEHI-3B D+ and Ml) and 
different sources of factors has led to discrepancies concerning the 
identity of factors capable of inducing differentiation in 
leukemic cells. We have biochemically fractionated medium 
conditioned by one such source (Krebs II ascites cells) and assayed 
fractions for their bone marrow colony-stimulating activity as well as 
their differentiation-inducing activity for WEHI-3B D+ and Ml cells. This 
resulted in the resolution of four distinct molecular species with 
differentiation-inducing activity. One activity was purified to 
homogeneity and shown by a variety of biochemical, biological, and 
receptor-binding criteria to be authentic granulocyte colony-stimulating 
factor (G-CSF) . A second activity was identified as 
granulocyte-macrophage 

colony-stimulating factor (GM-CSF) . Two other activities termed 
LIF-A and LIF-B (leukemia inhibitory 

factor) were shown to probably be different giycosylation variants 
of the same protein and one of these (LIF-A) was purified 

12,000-fold to homogeneity. G-CSF induced differentiation in both WEHI-3B 
D+ and at higher concentrations Ml cells while GM-CSF weakly induced 
differentiation in WEHI-3B D+ cells. LIF-A had no 

colony-stimulating activity and induced differentiation in and inhibited 
the proliferation of only Ml cells. Each factor bound to a unique cell 
surface receptor with no evidence of direct cross-reactivity. 
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We have purified and characterized several protein factors that regulate 
the growth and differentiation of mouse myeloid 
leukaeinia Ml cells. The differentiation factor 

(D-factor) from conditioned medium (CM) of Ehrlich ascites tumour cells 
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AB 



IS 



amino acid sequence was 
leukaemia 



a glycoprotein of Mr 40,000-50,000. Its 
found to be almost identical to that of 
inhibitory factor (LIF) from Krebs II ascites 

cells. The differentiation inhibitory factor (I-factor) from the CM of 
variant Ml cell clones which were resistant to several differentiation 
inducers is a basic protein of apparent Mr 68,000. The growth inhibitory 
factor (Gl-factor) that specifically inhibits the partially 
differentiated and still growing monocytic leukaeinia Ml 

cells was isolated from the CM of a clone of Ml cells resistant to the 
differentiation inducers. This Gl-f actor is a basic protein with an Mr of 
25,000. Regulation by these protein factors together with other known 
cytokines of growth and differentiation of Ml cells is reported. 
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Leukemia inhibitory factor (LIF) 
is a glycoprotein with divergent activities: It induces the 
differentiation of certain myeloid leukemic cells, 
inhibits the differentiation of embryonic stem cells, and 
promotes bone remodelling in vivo and in vitro. The murine LIF 
gene has been assigned to the proximal region of chromosome 11 at 
sub-bands A1-A2, by analysis of a panel of mouse x Chinese hamster 
somatic 

cell hybrids and by in situ hybridization. Interestingly, the proximal 
portion of chromosome 11 has been shown, by virtue of its parental origi 
effects, to contain gene(s) involved in fetal growth. It is also 
interesting that there is a preponderance of chromosome 11 abnormalities 
in embryonal carcinoma cells. The localization of the murine LIF 
gene confirms the homology of a portion of murine chromosome 11 with 

human 

chromosome 22q, the site of the human LIF gene. 
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AB Differentiation inhibiting activity/ leukemia 
inhibitory factor (DIA/lIF) is a 

glycoprotein that controls differentiation of pluripotential stem 
cells. Alternative transcription generates both diffusible and 
matrix-associated forms of DIA/lIF. Transcriptional analysis 
using a sensitive ribonuclease protection assay revealed that the two 
messages are expressed independently, consistent with the proposition 



that 



the two forms of DIA/liF have distinct biological roles. DIA/ 
LIF expression was found to be activated early during 

differentiation of embryonic stem (ES) cells, providing a mechanism for 
feedback regulation of stem cell renewal. Expression of DIA/LIF 
by mesenchymal cells was shown to be controlled in a paracrine manner by 
polypeptide regulatory factors. 
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AB Differentiation inhibiting activity/leukemia 
inhibitory factor (DIA/lIF) is a 

glycoprotein that controls differentiation of pluripotential stem 
cells. Alternative transcription generates both diffusible and 
matrix-associated forms of DIA/LIF. Transcriptional analysis 
using a sensitive ribonuclease protection assay revealed that the two 
messages are expressed independently, consistent with the proposition 



that 



the two forms of DIA/lIF have distinct biological roles. DIA/ 
LIF expression was found to be activated early during 

differentiation of embryonic stem (ES) cells, providing a mechanism for 

feedback regulation of stem cell renewal. Expression of DIA/liF 

by mesenchymal cells was shown to be controlled in a paracrine manner by 

polypeptide regulatory factors. Specific expression of the two forms of 

DIA/liF was also demonstrated in the egg cylinder-stage mouse 

embryo. The combination of cell type-specific and signal-specific 

regulation enables very precise control over DIA/liF expression 

and may represent an important component of the regulatory networks that 

govern stem cell proliferation and differentiation during mammalian 

development . 
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AB Oncostatin M (OSM) , a glycoprotein of Mr approximately 28,000 

produced by activated monocyte and T-lymphocyte cell lines, was 
previously 

identified by its ability to inhibit the growth of cells from melanoma 

and 

other solid tumors. We have detected significant similarities in the 
primary amino acid sequences and predicted secondary structures of OSM, 
leukemia- inhibitory factor (LIF) , 

granulocyte colony-stimulating factor (G-CSF) , and interleukin 6 (IL-6) . 
Analysis of the genes encoding these proteins revealed a shared exon 
organization, suggesting evolutionary descent from a common ancestral 
gene. Using a panel of DNAs from somatic cell hybrids, we have shown that 
OSM, like LIF, is located on human chromosome 22. We have also 
demonstrated that OSM has the ability to inhibit the proliferation of 
murine Ml myeloid leukemic cells and can induce their 
differentiation into macrophage-like cells, a function shared by 
LIF, G-CSF, and IL-6. We propose that OSM, LIF, G-CSF, 

and IL-6 are structurally related members of a cytokine family that have 
in common the ability to modulate differentiation of a variety of cell 
types . 
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AB It has been reported that sol. interleukin (IL)-6 receptor (sIL-6R) is 
detected in the serum of healthy individuals and its level is increased 

in 

patients with multiple myeloma and human immunodeficiency virus 
infection . 

Although several reports have suggested that sIL-6R potentiates IL-6 
action, is physiol. role remains unclear. In this study, the authors 
examd. the role of sIL-6R on osteoclast formation by IL-6, using a 
coculture of mouse osteoblasts and bone marrow cells. Neither 
recombinant 

mouse IL-6 (mIL-6) nor mouse sIL-6R (smIL-6R) induced os teoclast-like 
multinucleated cell (MNC) formation when they were added sep. In 
contrast, simultaneous treatment with mIL-6 and smIL-6R strikingly 
induced 

MNC formation. These MNCs satisfied major criteria of authentic 
osteoclasts, such as tartrate-resistant acid phosphatase (TRAP) activity, 
calcitonin receptors, and pit formation on dentin slices. The MNC 
formation induced by mIL-6 and smIL-6R was dose-dependently inhibited by 
adding monoclonal anti-mouse IL-6R antibody (MR16-1) . It is likely that 
osteoblasts and osteoclast progenitors are capable of transducing a 
signal 

from a complex of IL-6 and sIL-6R through gpl30, even though they may 

have 

no or a very small no. of IL-6Rs. Factors such as IL-11, oncostatin M, 
and leukemia inhibitory factor, which are 

known to exert their functions through gpl30 (the signal-transducing 

chain 

of IL-6R) , also induced MNC formation in the authors* coculture system. 
These results suggest that increased circulating or locally produced 
SIL-6R induces osteoclast formation in the presence of IL-6 mediated by a 
mechanism involving gpl30. This may play an important physiol. or 
pathol . 

role in conditions assocd. with increased osteoclastic bone resorption. 
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A review with 133 refs. The regulation and maintenance 
lineages by trophic factors, both cell-mediated and sol 
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AB 



of developmental 
, is a key aspect 



of cellular differentiation in the nervous system. In this review we 



focus on oligodendrocytes and their progenitors 
and survival are regulated by four neuropoietic 
neurotrophic factor, leukemia inhibitory 
factor^ oncostatin M, and interleukin-6 (IL-6) . 
these cytokines act as "broad spectrum" factors 



and how differentiation 
cytokines : ciliary 

We discuss how 
I.e., how, even within 



specific cell lineage, a given cytokine may have different effects on the 
target cells at various stages of differentiation. 
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Cardiotrophin-1 . Biological activities and binding to 
the leukemia inhibitory 

factor receptor/gpl30 signaling complex 

Pennica, Diane; Shaw, Kenneth J.; Swanson, Todd A. ; 

Moore, Mark W. ; Shelton, David L. ; Zioncheck, 
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AB Cardiotrophin-1 (CT-1) is a newly isolated cytokine that was identified 
based on its ability to induce cardiac myocyte hypertrophy. It is a 
member of the family of cytokines that includes interleukins-6 and -11, 
leukemia inhibitor factor (LIF) / 

ciliary neurotrophic factor, and oncostatin M. These cytokines induce a 
pleiotropic set of growth and differentiation activities via receptors 
that use a common signaling subunit, gpl30. In this work we det. the 
activity of CT-1 in six in vitro biol . assays and examine the compn. of 
its cell surface receptor. We find that CT-1 is inactive in stimulating 
the growth of the hybridoma cell line, B9 and inhibits the growth of the 
mouse myeloid leukemia cell line. Ml. CT-1 induces a phenotypic switch 



rat sympathetic neurons and promotes the survival of rat dopaminergic and 
chick ciliary neurons. CT-1 also inhibits the differentiation of mouse 
embryonic stem cells. CT-1 and LIF cross-compete for binding to 
Ml cells, Kd [CT-1] .apprx. 0.7 nM, and this binding is inhibited by an 
anti-gpl30 monoclonal antibody. Both ligands can be specifically 
cross-linked to a protein on Ml cells with the mobility of the LIF 
receptor (.apprx. 200 kDa) . In addn., CT-1 binds directly to a purified, 
sol. form of the LIF receptor in soln. (Kd .apprx. 2 nM) . These 
data show that CT-1 has a wide range of hematopoietic, neuronal, and 
developmental activities and that it can act via the LIF 
receptor and the gpl30 signaling subunit. 
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Induction of gpl30 and lIF by 
differentiation inducers in human myeloid 
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Xie P; Chan F S; Ip N Y; Leung M F 
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been previously shown that phorbol 12-myristate 13-acetate (PMA) , 



of both 

(IL-6Ralpha) in 



potent differentiation inducer, induced the expression 
interleukin-6 (IL-6) and IL-6 receptor alpha component 
K562 leukemia cells. In the present study, we examined the ability of 
several differentiation inducers to regulate the expression of the 
signal-transducing receptor component for IL-6, gpl30, and cytokine 
leukemia inhibitory factor (LIF) in 

K562 cells. We found that the expression of gpl30 was dramatically 
induced 

at both the mRNA and protein levels by the two megakaryocytic inducers 
sodium butyrate (NaBut) and PMA. In contrast, the mRNA expression of 
LIF was induced by the two erythroid inducers 1-beta-D- 

arabinof uranosyl cytosine (Ara-C) and hemin. Furthermore, activation of 
the PMA-induced gpl30 receptor by exogenous IL-6 potentiated the 
differentiating effects of PMA. Our findings suggest that IL-6/gpl30 
signaling may be involved in the regulation of the megakaryocytic 
differentiation of K562 cells. 



